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Greut Eanawha River. 
Charleston, W. Va. .  ..... 

New River. 
Hinton, W. Va ........... 

Lieking Bitter. 
Falmouth, Ky .......... 

Niaini River. 
Dayton, Ohio ........... 

M07kOiagahela River. 
Weston. W. \‘a .......... 
Fairuiont, W. V a  ........ 
Morgantown, 1%’. V a  .... 
Greensboro, Pa . .  . . . . .  
Look No. 4- Pa. . . . . . . . .  

Cheat Rive?. 
Rowlesburg, W.Va.. ... 

Yoiighiogheti y Rtvrr. 
C‘onflnence. Pa. .......... 
West Newton.Pa.. ...... 

Tmnr8see River. 
Knoxville, Tenn.. ....... 
Cbattanooga, Tenn.. .... 
Bridgeport Ala ........ 
Florence, Ala.. .......... 
Johnsonville, Tenn ...... 

Wabaeh River. 
Terre Haute, Ind ........ 
Mt. Carme1,Ill. .......... 

Red River 
Arthur City, Tex. .  ....... 
Fulton, Ark ............. 
Shreveport, La.. ......... 
Alexandria, La .......... 

A fcha.i’alaya River. 
Melville, La.. ............ 

TABLE VIII.-Heighkof r&ktxss above zero8 of gauges-Continued. 

Mile8 
61 

TABLE VIII.-Heights of rimm above m s  of gauges-Continued. . 
- 
A 
;ai 

02 
B 

%el. 
io. 9 
12.8 

5.4 

10.6 

4.1 

5.1 

5.9 

5.0 

2.8 
7.6 

7.2 

11.8 

2.9 

3.7 

17.0 
4.0 

12.8 
8.7 

22 

- 

- 

- 
d 
M 
Y 

9 
i - 

Feel. 
6.1 

2.7 

3.4 

2.1 

0. 7 
0.5 
8.6 
8.6 
0.0 

3.5 

3.1 
1.6 

2.1 
5.3 
3.6 
3.8 
6.7 

3.0 
5.3 

4.6 
4.0 
0.6 
1.6 

14.6 

- 
i 
2 
Y 

U 

d 
- 

Feet. 
6.3 
7.9 

2.0 

9.0 

2.4 

1.4 

2.2 

2.1 

-1.9 
1.7 

1.7 

9.6 

2.7 

2.8 

8.1 
15.6 

9.2 
9.2 
- 

- 
B $ 8  
2 s  
:El 
MM 

- 

Feet 
30 

14 

25 

18 

18 
25 
m 
18 
28 

14 

10 
23 

29 
93 

16 
21 

16 
15 

a 
22 
3 
33 

31 

. . .  

Eighest water. Lowest water. Highest water. Lowest water. 
__ 
Date. 
__ 

29 

E-29 
81-25, 
$31 

2 

%-29 
8 

3-20 
3-31 

%-31 

29 
29 

3 M 1  
31 
31 
31 

29.31 

30.31 
31 

28-31 
30,31 

1 
31 

1 

%;-an 

~ 

Date. 

- 
Date. 

Stations. 
~ 

Ieight 

F8el. 
3.1 

1.3 

2.4 

1.1 

- 0.3 
1.1 
7.4 
7.5 
7.1 

2.8 

1.3 
0.5 

0.!3 
2.5 
1.2 
1.3 
3.1 

1.7 
3.0 

2.6 
1.2 

- 1.9 
- 1.2 

10.5 

~ 

Ieight .eight Ieight Date. 

Fret. 
11.6 

6.3 

8.0 

3.9 

6.9 
8.6 
13.3 
13.0 
15.0 

6.0 

3.7 
4.7 

10.0 
13.9 
10.9 
8.9 
12.4 

5.1 
9.1 

11.0 
11.7 
4.0 
4.4 

16.7 

Feel 
8.5 

5.0 

5.6 

3.8 

7.2 
7.5 
5 .  H 

0.9 

3.2 

2.4 
4.2  

5. 1 
11.4 
9.7 
7.6 
9.3 

3.4 
6. I 

8.4 
11). 5 
5.9 
5.6 

8.2 

5.5 

Mk.8 
34c 
100 

En 

l(10 

37 

257 

265 

E 5  

235 
155 

!Jo 

130 

;(I 

35 

211 
i 0  

w 
io  

Ffel. 
15.0 
15.7 

3.6 

15.4 

4.6 

5.5 

G.4 

F. 0 

- (1.1 
6.9 
”,. 
I . ,  

17. ti 

4.3 

5.0 

20. F 
17.6 

18. 0 
14.2 
_ _  

Feet. 
4.1 
2.9 

- 1.8 
4.8 

0.5 

0.4 

0.5 

1.0 

- 2.9 
- 0.7 

0.5 

5. s 

1.3 

1.3 

3.6 
13.6 

5.2 
5.5 

~ 

Otiachila Ricer. 
C‘amdan, Ark..  .......... .... 

.... 

.... 
Columbia, S. C!. .......... 

.7anics Ri tier. 
Lynclilmrg, Va.. ......... 

dlabaiiia Hiver .  
Montgomery. ala.. . 

Demopolis, Ala 
B i w k  l!’,/rrio? 

Tiiscaloosa. Ala 

\Villiamsl)ort. Pa. .  ...... 
.Yar.miiken lo Rirer. 

Redbluff, Cal ............ 
Illllainette River. 

Allany, Oreg ... 
Portland, Oreg ........... 
Sacramento. Cal,. ........ 

1 

1 

1 

16 

9 
10 
10 
11 in 

9 

1 
10 

1 
3 
3 
5 
6 

20 
1 

3 
1 
5 

10 

16 

31 
30,31 

30,31 

30 

28, rn 
z,28 

31 

30.31 

28,29 
31 

9-31 

31 

29 

29 

1 

26 
2 

12,13 

~ 

1 
5 

9-11 

2 

1 

5 

1 

6 
4 

1 

16 

14 

11 

15 
31 

15 
15 

95 

30 

69 

161 
119 
95 
81 
40 

36 

59 
15 

614 
430 
390 2a 
94 

165 
50 

a33 
565 
449 
135 

1W 
*Distance to the Gulf of Mesico. t Frozen throughout the month. 8 Frozen 616 

and 21-31, L Frozen 3-8. 0 Frozen 05-9. 

- - 

SPECIAL CONTRIBUTIONS. 

INS# )LATION. 

Ai$,inometer (Scliwolbon. ) 
Lnngley’x 1 )olorueter, with alipropri:tte galvanometers for the ex- 

ploration iin<L niapping of the solar spectrum, particularly the 
1 n f ra-re I 1 pn rtion . 

Pliiotogra1)lric rewrils of the iuore proniinent ahsorption lines due 
to allll?~llh vapor in the atmohphere, and comptrison, after proper 
scnle determin.ition, with the intensity of standard solar lines 
n itli the ultinirtte nini of abcertaining the dibtrilmtiun of vapor 
in the  :itniospliere at various altitudes and variations therefrom. 

A guod 15 or 14 inch photographic objective 
f ~ i r  inre&@ing the relatii ins of bolar spots, faculse and promi- 

Spt.ctrolielio=tiipli. 

nencetj. 
NEPHOSCUP~ AND PLUVIf)I\IETR17. 

Sun~hine  recorders of various types. 
Nephoscopes and Pole star recurderB. 
Rain gauges and evaporumeterb. 

Barus’s device for showing colors of cloudy condensation. 
Aitken’s (lust counter or coniscope. 

ATbl IDOMETRY. 

The determination (Jf the amount of haze or smoke present in 
the  atmos1)here is now tluite neglected in meteorology, 
although a matter of 1 ery considerable imlmtnnce to health. 
We shoultl have daily records of the relative purity of the 
atmosphere. 

ANEMOMETRY. 

EQUIPMENT OF AN AERO-PHYSICAL OBSERVATORY 
By ALEUNDER MCADIE. Local Forecast Official, Fan Francisco, C‘al. 

I n  response to a request by the Editor, Mr. BlcAdie  ha^ 
kindly allowed the WEATHER REVIEW to p I  h h ,  in advance, 
the following extract from a paper sul~mitted by him in 1594 
to  the Secretary of the Smithsoniaii Institution, in coinpe- 
tition for the Hodgkin’s Prizes. The use of the kite, t h e  
aero-plane, and the aero-motor, which has so greatly developed 
since that  time, suggests, as Blr. McAdie states, a still fnr- 
ther addition to the equipment. He  also suggests that  t’he 
magnetic outfit and the seismographic apparatus would be 
an appropriate addition, although rather outside of the direct 
line of atmospheric investigation. The list of instrumental 
equipment is as follows : 

EQUIPMENT OF AN AERO-PHYSICAL OBSERVATORY. 

BAROMETRY. 
Standard barometers-Wiltl-Fuess, Fortin, Kew, United Statefi 

Multiplying barobrraplis-Ricliard, Marvin, Draper. 
Aneroids-Redier or improved Hicks. 
Statoscope for recording minute fluctuatiunb of pressure, especially 

valuable during thunderstorms and gusts. 
Sundell normal barometer. 
Teleharometers, distant from ench other not less than 1,000 feet in  

a horizontal direction and 5ClO feet in a vertical ilirectinn. This 
implies that the laburatory must be situateil un the summit of a 
hill or mountain, with base btations. Buchan, in hi8 rGsnniG i)f 

the work done at Ben Nevis, intimates that snme very importitiit 
relations are thus discoverable. 

Weather Bureau Stanclard. 

THERMOMETRY AND HYGROMETRY. 

Standard types of thermometers-exposed, wet bulb, maximum 
and minimum, water and soil. 

Thermographs and self-registering psychrometers. 
Assmann aspiration psychrometer. 
Telethermographs and telehygrographs. 
Fog indicators. 

Anemosvopes. 
Anemo-ciiienioglaph-alt instrument showing the varying force 

eserteii b y  the Nilill, Iireferable to the old form of anemograph; 
and yet some further improvemen!, luvking to a fuller recog- 
nition of what has been termed the internal work of the 
wind ’ I  is desirable. 

Helicoid anemnmeter. 
Clino-anemometer, or instrument for registering currents not hori- 

zontal. 
Wind pressure gauge a i d  bnction memometer. 

Apparatus might be devised which woultl give graphicall 
THERMODYNAMICS A N D  (!HEMISTRY. 

the 
tlierniu~lynaniic cvnditions of the atmosphere. The vo?ke, 
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pressure, temperature, and densit of the air being known, we 
ought to be able to follow the isotierms and adiabatics through 
the varying conditions in cyclone and anticyclone a t  all levels. 
Thus H e r b  has given the adiabatics for the dry, rain, and hail 
stadia, and it is practicable to follow a given air mass through 
the varying thermodynamic conditions. 

ELECTROMETRY. 
Proper apparatus for nieasurements in atmospheric electricity. 
Mascart-Kelvin electrometers for the tleteriiiination of the poten- 

tial of the air. The type of voltmeter knonn  AS the niiiltiple 
quadrant electrometeter, or substantially Lon1 Kelvin's air Ley- 
den, should be installed with an automatic register for continunus 
records of the electrification of the air. 

El;ter and Geitel's apparatus, moclifie(1, for records of tlie air 
leakage " of electrical charge under the influence of ultra-violet 

light. 
Brontometer, for use in the stndy of the strains and stresses in air 

between highly electrified clouds or CltJUd an(1 earth. The name 
brontonieter is used, lnit some more appropriate type of instrii- 
ment than the present is desired. It. no\% gives the time of each 
lightning flash, the duration of thnntler, the changes in direction 
and force of the wind, in temperature, humitlity, and barometric 
pressure (luring a thunderstorm; but there is wanting the Iihoto- 
graphic auxiliaries to tlelineate the character of each discharge. 
The true character in space and tlie tliinensiona of the discharge 
are determinable by such means. The potential flwtunt ions 
adcled to such data nil1 enable us to study the strains ani1 ruyJ- 
tures in the atmosphere after the thunderstorm as comliletely as 
a plate of fractured armor can be sthlied after a test. 

PHYSIOLOGP AND BIOLOGY. 
The known properties of atmosplieric air are clearly of great im- 

portance in all pliy&~logicnl and biological research. In tlie 
latter, atmospheric environnient must be an eEective factor ill 
the variation of species, and in the former, a t  tlie very outset, I ~ L  
we not meet an intimate relation ljetween the irritability of nerve 
and muscle ant1 atmusplieric conditiom? How important to klllJW 
the atmospheric contl itioiis as influencing exhilaration and fatigue. 
The so-called " sensil de " temperature, for example, enables one 
t o  live in the temperatures of the Northwest in winter, and ren- 
ders ttmperntures higher by 30" elsewhere unbearable. 

Such a laboratory, then, studying the properties of atmospheric air, 
aoultl, we firmly believe, influence research in every deliartment 
of applied science. I n  agriculture the value i.; apparent; in 
economics, history, hygiene, botany, geology, and biology ques 
tions now unanswered would be disposed .of. In that much 
dreamed-of consumniation, the conquest of the air, when trai 
portntion shall lie by air ships n n i l  rcimrrinIiicnticiii liy nir runnt 
or disturbances of the electrifietl air, the contriliutions to k i i ~ ~ v l  
edge from ~ i c h  a laboratory woultl br inressant an11 witlioui 
price. Aye, in  directions iiow unthought of, tlie aero-phybicibl 
would push onward in the great region now unexplored. 

SUNSTROKE IN CALIFORNIA AND ARIZONA. 
By W. F. R. Ptlrrmrs, M. D., in charge of Section of Climatology. 

The topic for this paper was evolved from the statistic€ 
collectecl when investigating the sunstrokes of August, 1S06, n 
report 011 which was puhlished in the MONTHLY WVEATHEI; 
REVIEW for Noveinher, 1896. 

During a considerahle part of the inoiith of Jnly, 1S0G, the 
Pacific States suffered frnm a somewliat protracted spell ni 
hot weather, during which, as will hereinafter appear, a niiiii. 
her of cases of sunstroke occurred. The importance of thir 
latter fact subsists in the peculiar reputation that  the climatc 
in general of this region has all along 1)orne in respect to SUJI- 
stroke. It is popularly eupposecl that  sunstroke in the d r j  
and hot climates of Arizoua and Califoruia, and of the Cor- 
dilleran Region in general, is an extremely rare occurrence a 

indeed the statement is occasionally made that  it never occim 
in them. 

Hirsch, in his magnificent work on geographical and hifi. 
torical pathology (Haiicll )oak of Geographical and Historical 
Pathology, Vol. 111, lIS(i), expresses the current opinion oi 
the clay RB to the freedom of the Trans-Rocky Mountain Re. 
gion from sunstroke. 

I n  remarkable contrast to the frequency of the seizure in  those partt 
of the North American Continent of which we hare  spoken heretofort 
[the Atlantic Seaboard and Central States], is the comparative immunitj 
of the Pacific Coast. According to Blake and Gibbons there was hardlj 
anything heard of sunstroke among the gold diggers in California. 

He  says : 

The care, patieilce and labor with which Hirsch collected 
3tatistics, and the conservatism and ability with which he 
:ompiled and discussed them, give to his staterneuts great 
authority. How far the reputation of the Pacific Region for 
imnninity from sunstroke may rest upon the currency of any 
3f these statements it is not the object of the writer to dis- 
mss. It is, however, proper to ohserve that  the authorities, 
Blake and Gihhons, upon whom Hirsch rested his statmien t 
as to the frequency of sunstroke in the Pacific Region, wrote, 
respectively, in IS53 and in 1557, wlieii this vast region W;LS 
but beginning to have a pop~ilatiou, and when (coiisideriug 
the peculiar circunistauces and excitement attending the rush 
nf  people to the gold fields) it is highly probable that  little 
attention mas paid to careful registration of statistics regard- 
ing disease and its correlated phenomena. 

The census of 1850 gave California a po1)tdatioii of 93,507 ; 
in 1S60 the population of Arizona, then a county of t8he 
territory of New Mexico, was given as C;,4S3. To-day Cali- 
fornia l i a ~  more t8Iiaii 1,30O,C@o, and Arizoua, perhaps: more 
than 60,000 inhahitants. The populations of tlie other states 
a n d  territories comprised in the Cordiller,zn Region have also 
iucreased greatly siuce Blake and C-fil)bons wrote. 
In weighing the stateinelits concerning the cliniatology of 

this region by early writers, we should take into consideration 
the sparsely settled concli tioii of the coiiiitry, the character 
nucl  mode of life of its earlier settlers, the virginity of tlie 
Boil niid its frerdoiii froin the contarninations that accompany 
density of population, the lack of nieans of ready communi- 
cation and the prohalile want of system in recording aud reg- 
istering the facts pertaining to the inedical climatology of the 
coiiii try. 

A s  relevant to the special suliject of this paper the follow- 
ing extracts from two California journals are taken from 
issues just prior to the termiuation of the very hot weathpr 
previonsly referred to  : 

All over the grent interior valleys of California men and women 
11:1vc succumbed to the terrible heat of the fire month. Fresno, Mer- 
cell, Bakersfield, Stocktnn, Rncraniento, Los Angeles, San Bernardino, 
T:iverside, ani1 many other towns hare fiirnislied victims for the pros- 
trating solar rays. * * * The heat was not greater tlian has often 
1 ieen encountered I d o r e ,  IJut the atmosphere Incked that dryness 
R hich has alnays 1)een the pride of California, and as a result thermic 
fever has claimed its victims by scores. * * * Po thoroughly 
prouder1 in the old practitioner is the belief that in C'alifornia, " nei- 
ther hydrophobia nor sunbtroke " is ever encoontereil, that it is only 
after the most indubitable evidence that we can be persuaded to call 
the ( I r e d  heat stroke by its proper name.--,San fianeisco BxamiiLer, 
Jd?/ 26, IS% 

The heatell term commenced July 3 and lasted nineteen days. The 
first victim was J. Pellegrini, a laborer on the Valley road, who died a t  
Herntlon. Joe Toma, an employee at  the City Bakery, succumbed to 
the heat a few days later. Then came in rapitl succession the dertths 
of Lena Johnson, of Easton, John Stokes, and James Downing. 

Such a recon1 has never occurred in the history of Fresno, even in 
the hottest siinimers. The usual percentage of sunstroke cases in the 
country is SO small that it is not worth consideration. * * * 
Weather CX~erver Bolton says that a striking feature of the three 
weeks' spell was tlie number of warm nights. Usually there are only 
about three nights in July when it is difficult to obtain sleep, the tem- 
perature usually falling to 60" with a refreshing breeze. I n  the ast 
three weeks, however, a temperature of 75" and upward was notel  on 
nearly every night from the 4th to 13th, inclusive. * * * the 
h iun~~l i tp  was elso higher than for eight years past, being as high as 
55 to 65 per cent in the mornings.-fiesno Daily Ewning Eqioaitor, July 
24, 1SD6. 

The followiiig statistics of sunstroke in California and Ari- 
zona were ohtained in response to the circular issued by the 
Chief of the Weather Bureau, August 20, 1S96 : 

Phenix,  Aria.. . . . . . G deaths fr:m sun;Foke. 
Fresno, Cal ......... 4 " 

San Luis Obispo, Cal. 1 .' " 
RedBlnff,Cal.. .... . 1 '' " 

L L  

" 5 cases recovered. - - 
Total ........... 12 5 

Total events 17. 


